I ntroduction: Evaluation of neurogenic urination dysfunction by urodynamic examination in patients with spinal cord lesions is essential for ensuring the effective emptying of the bladder and the prevention of urological complications. Goal: To establish the relation between urodynamic findings with the development of complications of the upper urinary tract (UUT) in patients with spinal cord lesions. Materials and Methods: This is a retrospective study involving 42 patients with spinal cord lesions in which are analyzed complications of UUT incurred in an average 4-year period. It also included urodynamic examination of 41 patients (one patient with definitely placed catheter) and the results are compared with the found UUT complications. Among urodynamic parameters were compared the values of bladder compliance (C), maximum detrusor pressure in the filling phase (Pdet.max) and detrusor activity. Results: UUT complications: nephrolithiasis 24%, ureteropieloectasia 21%, chronic pyelonephritis 10% and hydronephrosis in 5% of patients. In 26 (64%) patients were found low compliance (C<20ml/cmH2O), and preserved in 15 (36%) patients. Pdet.max. was significantly lower in patients with preserved compliance (p<0.01). According detrusor activity was found 22 (54%) hyper reflex and 19 (46%) areflexic bladders. In the group with areflexic bladder, UUT complications has 7 (37%), in group of hyper reflex bladder 10 (45%) patients. In areflexic bladder with UUT complications was found significantly lower levels of compliance (p<0.01) than in the group without complications. Conclusion: In our sample of patients with spinal cord lesions was demonstrated the impact of low compliance to the occurrence of UUT complications. It is also in case of the areflexic bladder found significant difference in compliance between the groups with and without UUT complications. Maintaining bladder compliance and low values if intracystic filling pressure the most important tasks in maintaining vesico-sfincteral balance, and thus prevention of urological complications in patients with spinal cord lesions.
INTRODUCTION
Neurogenic bladder is defined as neurological disorder for control of continence and urination (1) (2) (3) (4) (5) . Every neurological disease that impairs micturition centers, their afferent and efferent pathways may be responsible for vesicosphincterial dysfunction (6) (7) (8) (9) (10) . Treatment of vesico-sphincterial dysfunction in patients with spinal cord lesion should be focused on: a) conservation of biological and mechanical properties of urination factors (contractility and elasticity of detrusor smooth muscle) and b) prevention of urinary complications in upper and lower urinary tract. Vesico-sphincterial dysfunction in case of spinal cord lesion is divided into central, peripheral, and mixed forms. Central neurogenic bladder occurs in the case of supra-sacral (supranuclear) medullary lesions, i.e. above the sacral micturition medullary center (above S2 vertebral segment T12). Loss of central inhibitory mechanisms resulting in hyper reflex bladder that develops unwanted pressure rise at low filling volume, which is clinically manifested with incontinence. Peripheral neurogenic bladder caused by lesions of sacral reflex port within the spinal canal (gray substance terminal cone, the roots of Cauda equina) or outside it (lesions plexus, neuropathy). Since neural mechanisms are absent for performing detrusor contraction, bladder becomes atonic or hypotonic if the partial denervation exist, which result in clinical urinary retention or difficulty emptying of the bladder. Urodynamic examination is the diagnostic method of vesico-sphincterial function evaluation. In patients with spinal cord lesions is essential to ensure the effective emptying of the bladder and the prevention of urological complications. It is a sovereign method for detecting the risk of complications of the upper urinary tract. Urodynamic examination in patients with spinal cord lesions include: measuring the urine flow (uroflow) cistometrography (CMG) and traceability electromyography (EMG) of the external urethral sphincter. Among the urodynamic parameters of special importance is the determination of neurogenic bladder compliance. Bladder compliance describes the relationship between changes in the bladder vol-Significance of Urodynamic Examination in Patients with Spinal Cord Lesions and Verified Neurogenic Urination Dysfunction ume and changes in detrusor pressure. It reflects the ability of the bladder to adapt to the growing filling volumes. In the case of reduced bladder compliance with neurogenic bladder, there is a risk of increased intravesical pressure of bladder filling phase which is reflected in the upper urinary tract. The longer period of time dilation of canal system exist vesicoureteral reflux and hydronephrosis as the most consequential urinary complications occurs. Balanced neurogenic bladder characterized by low intracystic pressure filling phase (Pdet) and maintained compliance. To achieve this goal it is necessary to urodynamic diagnosis of vesico-sphincterial bladder function.
GOAL
To determine the relationship between urodynamic findings of bladder compliance and maximum detrusor pressure (Pdetmax) with the occurrence of complications of the upper urinary tract (UUT) in patients with spinal cord lesions.
MATERIAL AND METHODS
This retrospective study included 42 patients with spinal cord lesions. After an average of 4 years from the occurrence of spinal lesions were made urodynamic examinations whose results are compared with the found UUT complications. Urodynamic examination consists of cistometrography and electromyography of the external urethral sphincter. From the results of urodynamics in the study were analyzed: the value of bladder compliance and maximum detrusor pressure in the filling phase. Contraindication for urodynamic examination was an acute urinary infection.
RESULTS
Of the total of 42 patients with spinal cord lesions, 32 were men (76%) and 10 women (24%) with a mean age of 29.4 years (14-48 years). According to the neurological level, 7% had quadriplegia, 83% paraplegia 83%, sy.caudae equinae 10%. Urodynamic examination was conducted in 41 patients (one patient had placed permanent catheter), the results are compared with the found UUT complications. The required values bladder compliance and maximum detrusor pressure in the filling phase.
In 26 (64%) patients was found low compliance (C <20ml/cmH2O) and preserved in 15 (36%) patients. There is a significant difference in mean values between the groups with decreased compliance and increased compliance (p<0.01). Pdet.max. was significantly lower in patients with preserved compliance (p<0.01), Table 1 .
Accord i ng to detrusor activity it was found 22 (54%) hyper ref lex and 19 (46%) areflexic bladder.
In t he g roup with low compliance (C <20 ml/ c m H 2 O ) , w a s fou nd 2 0 (7 7%) hyper ref lex and 6 (23%) aref lexic bladder, Table 2 Complications in UUT are: nephrolithiasis 24% ureteropieloec t a sia 21%, chronic pyelonephritis 10% and hydronephrosis in 5% of patients.
In 17 (41%) patients with UUT complications, mean C = 13.07 ml/cmH2O, and in 24 (59%) patients without UUT complications UUT, mean C = 23.98 ml/cmH2O (p <0.05), Table 3 .
In a group of 19 areflexic bladders, UUT complications have 7 (37%), while in the group of 22 hyper reflex bladders, UUT complications UUT 10 (45%) of patients. In areflexic bladder UUT complications was found significantly lower levels of compliance (p <0.01) than in the group without complications. We did not find a significant difference in terms of compliance in the group of hyper reflex bladder with and without complications, Table 4 and 5.
DISCUSSION
In the presented study is investigated the vesico-sphincterial dysfunction in 42 patients with spinal cord lesions and its relationship with urological complications after an average 4-year period of the spinal lesion. On this sample of patients is demonstrated the impact of low compliance to the occurrence of UUT complications. In 64% of patients were found low compliance Significance of Urodynamic Examination in Patients with Spinal Cord Lesions and Verified Neurogenic Urination Dysfunction (C <20ml/cmH2O) and preserved in 36% of patients. There is a significant difference in mean values between the groups with decreased and increased compliance (p<0.01). Pdet.max. was significantly lower in patients with preserved compliance (p<0.01). Thus, the group hypo compliant bladder has significantly lower and higher compliance of the maximum detrusor pressure. Low compliance is more common in patients with hyper reflex bladder (77%). Hakler et al. reported only 17% of patients with hypo compliant bladder, the higher prevalence of low compliance with areflexic bladder (1). Also, Weld et al. found in a greater number normal compliance in case the supra sacral than sacral lesions and incomplete than in complete (2) . This can be explained by better and timely treatment of functional disorders of the bladder in the research of Hakler and Weld.
UUT complications nephrolithiasis, ureteropieloectasia, chronic pyelonephritis and hydronephrosis are present in 41% of patients. There was a significant difference in the average values of compliance between the groups of patients with complications (13,07 ml/cmH2O) and the group of patients without the complications of the upper urinary tract (23.98 ml/cmH2O) p<0.05. Thus, we confirm the impact of low compliance on the onset of complications of the upper urinary tract which is emphasized in the literature (3, 4) .
Examined are the complications of the upper urinary tract in groups, i.e. in patients with areflexic and in patients with hyper reflex bladder. Higher number of complications of the upper urinary tract was found in patients with hyper reflex bladder 45%, compared to 37% areflexic bladder. Gerridzen et al. found a slightly higher rate of complications with areflexic bladder 17.5% compared to hyper reflex 16% (5). This difference can be explained by delayed diagnosis and treatment of our patients.
In the group of patients with areflexic bladder is found significant differences in mean values between the groups compliance according to complications (18.17 ml/cmH2O) and the group without complications (37.32 ml/cmH2O), p<0.01. This indicates a significant impact on the value of compliance on occurrence of upper urinary tract complications in patients with aref lexic bladder. In the group of patients with hyper reflex bladder we did not find a significant difference between the means of compliance in the group of patients with complications (9.5 ml/cmH2O) and the group without complications of the upper urinary tract (9.81 ml/cmH2O). Thus, in a tested sample in the group of hyper reflex urinary bladder was not proven influence of compliance to complications occurrence in the upper urinary tract.
CONCLUSION
Monitoring and maintenance of bladder compliance and low values of intracystic filling pressure are the most important tasks in the treatment of neurogenic bladder and prevention of urological complications in patients with spinal cord lesions.
